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LV D VOLJKWO\ GLIILFXOW WDVN ZKLFK FDQ SXW WKH XQH[SHULHQFHG DQG HYHQ WUDLQHG IDUPHUV LQ GLIILFXOW\ 7KH UXOHV WKDW PXVW EH
UHVSHFWHG DUH QXPHURXV DQG DUH SDUWLFXODU WR HYHU\ SODQW DQG WKH FRQWHQW LQ QXWULWLYH VXEVWDQFHV RI WKH VRLO 7KHUHIRUH WKH
WHFKQRORJ\ FDQ KHOS WKH IDUPHU WRPDNH D GHFLVLRQZLWKLQ WKHPDQDJHPHQW V\VWHP RI WKH IDUP 7KH EDFNWUDFNLQJPHWKRG LV
KHOSIXO LQ WKLV VLWXDWLRQ IRU JHQHUDWLQJ DOO WKHSRVVLELOLWLHVRI D FURSSLQJV\VWHP UHVSHFWLQJ WKH UXOHVSUHVHQWHG LQ WKLV W\SHRI
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IRRG VRQHFHVVDU\ IRU WKHPDQNLQG2QHRI WKHPHWKRGVZHFDQXVH WRXVH UDWLRQDOO\ LV WKHFURSSLQJV\VWHPDQG
LPSOLFLWO\ WKHURWDWLRQRIFXOWXUHV&RPELQHGZLWKWKHFRUUHFWXVDJHRIRWKHUUHVRXUFHVHJZDWHU>@>@ LWFDQ
JURZWKHSURGXFWLRQ,QWKLVVHFWLRQZHZLOOSUHVHQWWKHDGYDQWDJHVRIWKHFURSSLQJV\VWHPPHWKRGIRUDJULFXOWXUH
:KDWGRHVFURSSLQJV\VWHPPHDQVDQGZKDWLW VXSSRVHV"$VWKHQDPHVD\V WKHFURSSLQJV\VWHPFRQVLVW LQWKH
SDUWLWLRQRIWKHDJULFXOWXUDOVXUIDFHDQGWKHFXOWLYDWLRQRIDGLIIHUHQWSODQWLQHDFKSDUFHOLQWKHQH[W\HDUWKHFXOWXUHV





LPSRUWDQW UXOHV WKDW KDYH WR EH NHSW LQ RUGHU WR REWDLQ WKH GHVLUHG HIIHFWV DQG QRW WR HQGDQJHU WKH VRLO UHVRXUFH
PLFURFOLPDWHDQGWRZDVWHPRQH\:HQHHGVSHFLDOW\LQIRUPDWLRQZHKDYHWRVHDUFKIRUVSHFLDOLVWV LQWKHGRPDLQ
DQGXVHWKHPHWKRGZHZLOOGHVFULEHIXUWKHULQWKLVDUWLFOHIRULQIRUPDWLRQDQGHYHQSODQQLQJ







,Q WKH VHFRQG VHFWLRQ ZH ZLOO GHWDLO WKH PRVW LPSRUWDQW QRWLRQV DERXW FURSSLQJV\VWHPV DQG WKH URWDWLRQ RI
FXOWXUHV 7KH QH[W SDUW ZLOO FRQWDLQ UHIHUHQFHV DERXW ZRUNPDGH LQ WKLV GLUHFWLRQ DQG WKH ZD\ WKLV SUREOHPZDV
KDQGOHG LQ RWKHU SDSHUV DQG VHFWLRQ  ZLOO GHVFULEH LQ GHWDLO WKH PHWKRG XVHG WR JHQHUDWH WKH FURSSLQJV\VWHP
SRVVLELOLWLHV6HFWLRQLVGLYLGHGLQWZRVXEVHFWLRQVDQGFRQWDLQVWKHGHVFULSWLRQRI-DYD*8,PDGHIRUWKHPHWKRG
DQG D EULHI H[DPSOH RI JHQHUDWLQJ FURSSLQJV\VWHP SRVVLELOLWLHV DV ZHOO DV VRPH GDWD UHJDUGLQJ WKH DOJRULWKP
SHUIRUPDQFH6HFWLRQFRQWDLQVWKHFRQFOXVLRQVDQGVRPHILQDOLGHDV
7KH FKRLFH RI D EDFNWUDFNLQJ DOJRULWKP ZDV PDGH IRU WKH SDUWLFXODU RUGHUHG RXWSXW RI WKH VROXWLRQV DOO WKH
SRVVLELOLWLHVEHLQJJHQHUDWHGDVZHOODVIRUVWDUWLQJDFRPSDULVRQEHWZHHQWKLVPHWKRGDQGRWKHUW\SHVRIPHWKRGV
$OVRWKHQXPEHURIVROXWLRQVGHSHQGVDQGLVVHWE\WKHDOJRULWKPQRWE\WKHXVHU8VLQJEDFNWUDFNLQJPHWKRGKHOSV

























QXPHURXV DGYDQWDJHV:HSUHVHQW MXVW WZRRI WKHPKHUH UHPRYHV WKHSHVWV DQGGLVHDVHV WKDW FDQ DIIHFW FXOWXUHV
XVLQJOHJXPHVLVQHFHVVDU\IRUIHUWLOL]LQJVRLOZLWKQLWURJHQFRPLQJIURPWKHV\PELRWLFDFWLYLW\RIWKHVHSODQWV
7KHSULQFLSOHVZKLFKDUH WKHEDVHRIFURSSLQJV\VWHPKDYH LQYLHZWKHREMHFWLYHVXQGHUWDNHQ LQDKROGLQJEXW



















DQG HQYLURQPHQWDO SUREOHPV $OVR D ZLGH YDULHW\ RI VWXGLHV UHJDUGLQJ FURSV DQG WKHLU EHKDYLRU DUH WDNHQ LQWR
DFFRXQWIRUUHVHDUFK%XWWKHFURSSLQJV\VWHPUHTXLUHVDJRRGNQRZOHGJHDERXWFXOWXUHV,QWKLVPDWWHUDFRPSOHWH
VWXG\DERXWFURSVLPXODWLRQDQGPDQDJHPHQW LVSUHVHQWHG LQSDSHU >@)XUWKHUPRUHXVLQJ LQGLFHVDQGVDWHOOLWH
EDVHGGDWDFDQVKRZWKHSHUIRUPDQFHRIURWDWLRQRIFXOWXUHVDVVKRZQLQSDSHU>@7KHXVDJHRIRWKHUPHWKRGVDQG









,Q RUGHU WR JHQHUDWH DOO WKH FURSSLQJV\VWHP SRVVLELOLWLHV ZLWKLQ WKH KROGLQJ ZH XVH D PHWKRG EDVHG RQ
EDFNWUDFNLQJ DOJRULWKP 7KH PHWKRG XVHV DV LQSXW GDWD IRU ILQGLQJ FURSSLQJV\VWHP SRVVLELOLWLHV WKH QXPEHU RI
FXOWXUHVZKLFKFDQEHFXOWLYDWHGLQWKHDUHDQWKHQXPEHURISDUFHOVLQZKLFKWKHWRWDOVXUIDFHLVGLYLGHGZKLFK
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7R ILQG WKH EXGJHW IRU WKH FURSSLQJV\VWHPZH DGG DV LQSXW GDWD WKH EXGJHW IRU HDFK FXOWXUH WDNHQ IURP WKH
WHFKQRORJLFDO VKHHWRIHYHU\ FXOWXUH ,IZHZDQW WR ILQG WKHPRVWSURILWDEOHFURSSLQJV\VWHPSRVVLELOLW\ WKH LQSXW
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7KHJHQHUDWHGVROXWLRQVZLOOEHVWRUHG LQ WKHVWULQJ[ZLWKFRPSRQHQWV[[[«[PZKHUH[LFDQ WDNHDV
YDOXHVDQ\QXPEHUVIURPWKHVHW^«Q`L P
7KH DOJRULWKP WKDW XVHV EDFNWUDFNLQJ PHWKRG ZLOO YHULI\ IRU HDFK JHQHUDWHG FRPSRQHQW [N LI VDWLVILHV WKH
FRQGLWLRQ
 3RWULYLUH>N@>L@ ZKHUHNLVWKHFXUUHQWFXOWXUHDQGLLVWKHSODQWYHULILHGWREHSUHFXUVRU\IRUSODQWN
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)URP WKHVH FXOWXUHV ZH PXVW FKRRVH WKUHH FXOWXUHV DQG ZH FKRRVH WKLV VHW RI VHYHQ FURSV DV EDVH IRU RXU
EDFNWUDFNLQJ DOJRULWKP7KH WRWDO QXPEHURI FURSSLQJV\VWHPSRVVLELOLWLHVZKLFK WKH IDUPHU FDQSODQW LQ WKH ILUVW
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7KHYDOXH IRUQ DQGP  LVPV PLOLVHFRQGV ,W FDQEHREVHUYHG IURP WKHJUDSKLF WKDW WKHYDOXH LV
LQFUHDVLQJRQFHQDQGPLQFUHDVHZKLFKLVTXLWHDPDMRUUHVWULFWLRQIRUWKLVDOJRULWKP
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LQ WHFKQRORJL]LQJ DJULFXOWXUH DQGPDNH WKH MRE RI WKH IDUPHU HDVLHU 7KHUH DUH DQG ZLOO VWLOO EH SDUWLFXODULWLHV LQ
DJULFXOWXUHWKDWGHSHQGRQO\RQWKHQDWXUDOFRQGLWLRQVDQGWKHIDUPHU
7KHJHQHUDWLRQRIFURSSLQJV\VWHPSRVVLELOLWLHVPD\DOVREHPDGHXVLQJDOJRULWKPVEDVHGRQGLIIHUHQW W\SHVRI
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